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Abstract of JP2001338909 

PROBLEM TO BE SOLVED: To make a cross section of a concavity tapered in etching method of organic 
film. SOLUTION: The organic film is etched with plasma which is generated by a mixed gas. The mixed 
gas is of a gas of which the main component is a compound of carbon, hydrogen and nitrogen, such as 
methylamine gas and a gas which contains nitrogenous component, such as nitrogenous gas. 
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[ if ^« 3 1 fflEIg 2 C0;{f . t 

[IS^]I4] MISII2«0XfX{iT>'^xr;^'XT'S>l, 
^ t ^^t-thm^ 1 t=IB3R<0^M<OX.y^ ViJ^ 

v^sc i: ^mmt-r^mim i tcie^o^ancox >y ^ 

2 C7)^'>?. i: $r-t-:S"-r § X -y ^ >-y:ffXij' i^^^^iXtzT 
«c7)x-y^y^:^^. 

*^cox>/^>';/:*rjS, 

V ^1. c: i: i: ^1.18^ 7 KfeiKo^tlSagox -y 

X t mmjst^^istsm 2 co^yx t ^^^i-h x -y ^ > y 

[ iS*3l 1 0 ] HTif 2 O^xJiMfg^x-CS) ^ ^ i: 
[ 11*^1 1 ] Byie^20;?'x{±. mmiixb:^mij 

[1**311 2 3 H«i£m20X?X{±T>'^-r;<?X-CS) 

2:#mi:-r^if3R3a9iciem<7)¥^#^iaiOigis 

[ 1 3 3 mm 2 CO;?? X(±#^'X $r $ ^> 

x\^h z t immb^hmmm9\>z^m<^^M\mm.<r> 



Xi;#;4?XS:^tf^2 OXfXi: ^-i-:t-r-l.x -y^>i/;y 
X*-<o^B£$iif^7-5XvtcJ: OSiRfi^Ix-yf-y^^^tf 

^-y^JB^-t^xmb, 

X i: ^se^^-^tjlg 2 <7);(f X i: ^-ir*-r 'l>x y ^ y ^ 
jyx*>^>^fi!c§n/ir7X-7t;J; DMiRWx-yf-^'i?'?: 

im^m 1 6 3 Hoisn 2 co^x{4#7jrx ^ $ ^> 

cis*« 1 7 3 mBwmt. mt^bummico^iz 

mfS.-^tifzmMmb^-i^^j:>o. ^^T)vy-^i^vm.\.zi: 
0 mmm^-ifiw^ t.ixhzbi:wmb-^^ imm 9 - 
1 6 <7) V 1 mzsmco^fmrntommi^m. 
m^m 1 8 3 mm±iz^mm^mm-^xmb . 
m?Mmm<7mmi,zmim,^^^ts'7x^m^mm-i> 

iMb. 

tmmmizMLx. iffia-rx^jiSrfflv^T. mm. 

m&x/mm ^^tsit-^m^^m^ t-thmi o^'x t ^ 

^fig^^-^tflg 2 co;yx k ^-ir^-T'g.x -y ^ y^ijx-h^ 
i^^^^ftt^r^X-^iizi: O^t^^e^lx y^y^-^ff'Sro 
HiiiE*<Sll*-'b=5rl.^nli!lVN-:J^->'S:Jl5Bg:i-^XiS 

b^m7.x\^hzb-i:m'^b-fhi-^-^-y<nm^-nm. 

[fl^ia 1 9 3 BulB^ 2 cO;yx{4Sm^XTS)-i> c: k 
f:#iSk-r-l.iiiR3S 1 8tclEiJc7)^N'^-vofM:^'a, 

cfs^2 0 3 mmi(r>ijx\t. ^•ffxb:fm^ 

xk^^vl^^XT'S>-l.^k2:!Kfmk-r^if*^l 8l:ia 

Ci**iM2l3 mSMKniixMry^-riixX'h 
-S. i k $-^Sik-ri.lS*« 1 ^\,zWmr»^^-y<rmiSL 

[fi*ra2 2 3 MEm2cOX?X{4#;<?X^ $ /^>t-^^ 
T'V^^Clk &!|fmk-rSit3<]Sl 8CIEiK^0^^•:^'->'^0 

C»*li2 3 3 S«±tc*^^J^fife-r-S.Xgk . 
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I 2 6 ] HillE^X ^ U ^W'fUiTib ^ i: 
[00 0 1] 
[00 021 

[ 0 0 0 3 ] y- h;R3&iO . 1 SumlXfTib^WLm^ 

0.25m m&.T<Dmm^j:mmMxim-fy^ii:^^X'h *) . 

x-y^y^lcj; 0^T^5i^i.*^ ^IPlc^LT 0.25 
xhh, 

[0004] ^mmi,zm-hy^X'7:r. y^y-i/'yjmt 

LXl±. TM.Fukasawa, T.Hasegawa, S.Hirano and S.K 
adomura : Proc.Synip.DryProcess,p.l75 (1998) j tCi3V> 

'y^yj5^;yx$rfflV^?)7'n-fe;^, rM.Fukasawa. 
T.Tatsumi, T.Hasegawa, S.Hirano, K.Miyata and S.Ka 
domura : ft-oc.Symp.DryProcess.p. 221 (1999)j'C$g& 



[00 05] (l^lOt^^^J) mT. miOf^Mi:L 

(ft) Mcofissiti'ttisistm (NLD) y^x-7^m. rs 

i02 Etching in magnet icneutr a 1 loop discharge pi a 
sma" : W.Chen. M.Itoh, T.Hayashi and T.Uchida : J.Va 
c.Sci.ThecnoL.Aie (1998) 1594) ^rfflV^T tT^-?fc^ 

[ 0 0 0 6 ] m 1 co^5¥^mizg^^^m^cox. y i-yy-jj 

mi. N2 :ffxm/H2 :^'Xi±^^t^h:i^-y^yy 
9h^^mm(r)Jiyi'yy-nmmi.ri>zi^^:c^y^yy^ 

[00 07] 

{m-ryx-^mm n l dt^xvub 

:c-y^y^)(fxcDmm^miz}nfhij^m^^ti*)^im 

t^MJt N2: H2= 50ml :50ml 

ryr^f^v iooow(i3. 56mhz) 

)<.^TXnV 2 0 0W (2 MHz) 

E:b 0. 4Pa 

wm^^^^ o'c 

xy^ymia 1 soc- 
ial 6 ( a ) ~ ( d ) ti. B(^BOX.y^>'i/^#tcJ; 0 

LTfcO. lai 6 (a) . (b). (c)S.tK(d) 
ti. -eiX-TiX, 0. 1 6;um, 0. 1 8/im. 0.2 4 
wmS.t/0. 4 0/imOM$:#O:Jt— ;l'C7)BTH'Cfc&» 
016 (a) ~ (d) {Z^WX. 1 0 llix«j3>-a:^ 
&^L. 1 0 2im^y^y^Mb LT^^^r^*^ 
L. 1 0 3{±, *^1 0 2SrX"/^yi/-fS|^OVX 

tfc. ^mmio2c7)mmimi. o2umxh 

0. VX^'^'s-^'-yi 0 3CO)l/i{4*>?2 4 0nmX'^> 

[0008] (^2cots!*f?ij) h z^x. ^mw.^mco 
^mnmm'Mzts^^xii. rmmm. mm^mmRr/± 
mmmmm<mm^ixx\i^^t^iz. TmmmtiMW. 
f^ti!fim^fmmizm^^titi^^(7)y^yi,zj: os^igg 

?LX{i:ieil^?iSr?^fi!ctfv:f^. ilSigfLXtilEiHl^tc^Ja 

nmt:mlsb'^^xtmry ^xn^mnm^iBm-h 
y^fv^-^i^ym. xti, mmtmmzmm\jsc(ms^ 

m^m^si^Ltz^k. tmmvBLrmmmi.z-^mMm-^im> 
^^A.x-mmryydijf^w.wMim^^zmm-h'f^T 

[00 09 1 JST, ^2er)m^tLX. U^coi^y^ 

)uy-?>-ymi>z-y\.^x . mil (a) — (e ) At/mi 
8 ( a ) ~ ( d ) {:mmL^*-^mm-t^> 
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[00101 *-r, Ell 7 ( a ) iZTjk-tx 0 iz. 

M2 1 3RX/m2cn^<VT:><^)l'm2 1 4iO«JiM*^^ 

^j:^±mm^m^uzm. mi 7 ( b > t^-r j; a 

17(c) tS^-Ti a iZ. ^m^2 1 5<7)±lCi^'J 

[00 11] mz. m^<r>ovi^yy^imim^^x. 

mn ( d ) IC^-fi: a ic. i^V^ym\M2 16<r)± 

i,z\^i^xY^^^-y2 n^m^l^fziik. i^u^ymt 

m2 1 6tC*tLTWi^'Xhy\':J'-y2 1 7$r-7X^J: L 

T. 01 7 (e ) irSrtiai::. i^'J 3^K-fbil2 1 6 

7!)-<^^-g.-7X:?yN-:5'-y2 1 6ASr?^fK-r^, 
[00 12] ^^^112 1 sicMUT-^x^'yN-^- 
^2 1 eASrffll-^T. miOia!*^Jt<^SX-yf-y^Sr 
^T^oT. 018 (a) t^^-fiolC, mmm2 1 5iZ 

mmixiim^m*'h^j:hw^2isi:m^r^. v-j 

2 1 Stc^^x-yf-v^J^'im^iiV^TI^^ix-g.. 
[0013] ^iFXZ. HI 8 ( b ) IC^TJ: Ot;:. X>^••y 
^-5*1; J; tHgP2 1 ScOMWCT i NXt4TaN^A> 

/i>^^m3<^^N'yr^^';u«2 \ 9'kn<J^^'th, 

[0014] iJCt:. -fLmJlF (C VD : Chemical Vapor 
Deposition ) ^Xii^ v^^SrfflV^T . Hi 8 ( c ) 

tc^-r J; 3 tc. iaa52 1 8ortii5t^«tt^,2 2 2 
-(k^sitisw^ ( CMP ) mzi, 0 . 

M2 2 2\iZiiVfh^2 1 SCOJ'HffltlgffiLTV^-SaJ^ 

^i^-r^ fc . 12 1 8 ( d ) iz^-tii 0 Kz. mmy^^ 

XI>i±mWM2 2 3i)^^(i.tl^. 

[0013] m3(^m^m) ot. m3<7)m^mb l 
T, m^<r>'f^Tfi"r'7>'ymizr>\,-iX . mi 9 (a) 

~(d),02O(a)~(c) Rt/m2 1 (a) ~ 

(c) ^^mL^j:^^t:>mm-t^, 

[0016] if. El 1 9 ( a ) iZ^-Ti 0 l,Z. 
mS.2 3 1 <r>±.\,Z. m 1 <7)y^' U tJ'/l^Ji 2 3 2. 
M2 3 3^i^J^■||2^^>'^'Ur;< i5';PJI2 3 40WiiM*^^ 
=5:I.TSo^JliHlt*®fi!cL/::f^. 019 (b) tc^-T 
J: d t:. TJlO^KiE^£^±lcm 1 ^^«IIK2 3 5 
j^L. ^<r>tk. 019 (c) \,zyfcri:o\.z. mitfOWtS 

list 2 3 5cO±tcm 1 Oi^U 3 y®S'fbJK2 1 6 SrJ^Rfe-r 

[0 0 17] <xtc. m^co'jvifyy ^mrs'tm\>^x. 

019 ( d ) tCS^-r i d t:. IS 1 coi^O 3 y®?^t!l2 3 

j'i-s' -y 23 i^mm.-th. mz. ^icrsi^^j^ymit 
m23 6i<zm,xmi<^vi^xvj^9-y23 7^'?x 

9 tLXy^X-^Jiy^yy ( h'9^X>y^Vj>^) ^tf 
^-5T. 020 (a) iZTik-t^Ol^Z. f^lCOi^V^ym 
'\[M2 3 6i)^i:>^^mi<7)'?X9)'<9~y23eAt:m 



m-h tmzt^ 1 <r)u 'jx Y^^9~y2 3 7 

-ecom. ^lc7):g-^)l2 3 5tC;5''^-v^-^i.^V^ 
i 0 tclll ovx^'.'N-^'->'2 3 6 Ato±a5?:?ac?tt- 

[00 181 mz. 020 (b) tc^-Tiat:. mo 

•7X9)^'9-y2 3 6 Ac7)±tc:||20^M2 3 8^Jg 
^L/Cf^. i^2£7):g-i^2 3 8<7)±tC||2<0i^'j3>' 

mim2 3 9im^-th. 

[00191 020 ( c ) {.ZTkti. o II2C0 

£^ U 3 ymm 2 3 9 , ffi^-^Ji^lSfflBBPa?^^ 
ir^^2cr>\yzyXVf^9-y2A0^m^Ltzm. I?2 
y 3 >'K^lJi2 3 9 LTm2c0^i/'X ^y^°:5'- 
:^240*•7:^^i:L■rx.y•f-yi^^^fi^^^-^T. 02 1 

(a) t^^fiolC, IS2 0i/'j3>'S?'fl:^2 3 9*»io 
=S:l>lg2c7)^X^^N*^'-y 2 3 9 A$rffM-tl.. 

[00 20] <5:tc. W.2cry^im^23SmfW,l<^^ 
m23 3\,Z^LX. Wi\<r>mm\,zW^^j:,^-/^yir^'^ 
'SroT. 02 1 (b) {ZTik-rXoi-z. W>2cr,mmm.23 
8,{Z'm2<7)'?7.9)^9-y2 3 9 Atrm.^'t^ Cit^zj: 

*)EMm2 4i^m&-thk^i,z. mi<r>^mm2 3 5 

iZfH 1 <^VX^ytrJ'-y 2 3 6 A ^m^-ti> ZtlzX'O 
tgm2 4 2 ^J^^-tS .02 1 ( b ) ti. ^ 1 <7)^m 
112 3 5t^^M?L2 4 2i!)m^^tl^m^<r>^^^L 
TfcO. x«y^^^;yxi:Sgl<73W^2 3 StcOSJS 
^W::, ^lo-7;^^'>N':5'-y2 3 6A*»<i>JSt!±I$ti. 

tzi^'jayi)<^ttix^himmtmmi2 a 2<r>mm 

C#«L. iS*ft«!Rj*^^>=5r'g.l^M2 4 3*im$ixi>, 
[002 11 mz. IS2C0*tllil2 3 8atX||l<^q^ 
112 3 5 t:^LrS 1 <7)fie*Mfcf^i.x-y^y^^*8M 
LTfif^-5T,02 1 (c ) tc^^f iolc. mit7)W^ 

j^2 3 5i,zmmii2A2immtrzm. m2<7)/-iOT^ 

^fVm 2 3 4 LTW^Sm 1 «7)W«II12 3 5 

^^tcM^*-r'&^< . t$2<r>j<^'}T>i9)vm2 3Ai.zn 

L.-C^-^N'-x y^yi/SrlT=5:do i^, x>y^^i/X^ 

at/ Jf-y S-X y^y ^'Hmza V -^T . ^2<7^V=JXY 

f^^~y2A0\m^\,z^^ix^, 
[0022] mz. mmt^nLxx^htf^. f^2<7^m^ 
mtmrn. mm 2 a 1 m/wmi 242 v^mM^zw. 3 

« 2 4 1 at^^m 2 4 2 {zmw&m^msb^^^. ^ff> 

ik. K^«ffilfct5(tSiEM?S2 4 KD^m^zmtiiLX 
\^^^m^i:CMPmizJ:<om^^^t. mt^Ty^RU 

[00231 m4<7)mm) tci^-c. ^iait=^L 
f-^-^-y^mm-hifjmtLXM. mm^^-i^yi^' 

(TS I : Top Surfacelmaging) 7°0-feX2at/3iil'X 
[00 24] ^ro-fexii, y^°:5'-yE 
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toV^T . 112 2 ( a ) - ( d ) S:#.^L=3r*«i^i$iBB-r 

[0026] , 022 ( a ) ICS^-f i o Ic. 
««|2 5 1±(:^11]12 5 2 ^Jg^tfc^. it*<SM2 

[0027] <^tc, 112 2 ( b ) t^^-r J: 3 tc. 
2 5 4 U ;Hbii 2 5 3 LT . 
jaS-itl. 7 :r h-^X^* 2 5 5 Sr^n-LTHlM-r^ ^ i: t J; 

Mtm 2 5 3 2 5 6 5: ?^B£ 

[00281 112 2 ( c ) tw^^f J: d tc. S^iS 

,gS:±#$-»ir!^^^^®T\ Sv'U;Hl:S2 5 3<0^ntc^ 
^^is^^iO ij /Hb^iJ 2 5 7 LT . M U /HCB 2 5 
3<?)^^^^J1 (^MJ12 5 6iil^'hcOgi5ii-) SrSfKeDlCv- 
U/UflSfSCfctiO. j^U;HtJi258SrJ^^-r^, 
. ^^^^ii ^ y Mtt^ ith K) IZ . 2 5 6 S: 

'J LT >- 'J ;Htiil 2 5 8 SrJ^Bg; L T t J; I 
[0 0 2 9] <Xtc. *ail2 5 2l=i^'J;Ht)12 5 8«r 

vx^'fcLT, mi<7)mmizm?>:]^'y^yi!^^n^^ 

112 2 (d) t^^iol;, *^252*-'^^S 
^^ffll>'^•^'->'2 5 2A (VJ^^y^J^J'-y) 

[00 3 0] (Il5c7)t^*^j) OT. ^50f^5feMi: t 
[ 0 0 3 1 ] i-f . #^{t:««l±fc*1IIM&t/v y 3 y 

i^'x h y ^• ^ - y ^ ffM-r s . 

[0 0 3 2] act;, '^^aymim^zMLXi^'J^hy^ 

^mmi.znLX'^x^^^^-yi 

*>'c.^l.2Jlc7)VX^M-^-yS-ffl\,->T. ^^f*»«?± 

^-y y ^y'fmzmm-^ ^ ^ A^'^tg{^=sr s , 
[00 34] n^ii. ^5<Dm.m\tLx, ^w\.zn 

-ri>x-yf-y^:^j£S:. Oz ;ifXS:#tfX.y^yi7-;<?X 
Srffli. ^TUlTt^S^i-x y ^ y jJ^^ff^Tit =5:o . 
[0035] 

filfflr ^ x-7^g N L D r 5 xv|jia 



x<y^yj5^>5f>?.<7)®2i:K®u:t3ttS \^mWz^<r)ms. 

O2 =9 Om 1 

ryf-^i-^u iooow(i3. 56mhz) 

yH-YrxvN'y 4 0 OW ( 2MH z ) 

0. 13 3Pa 

im:^mm. o°c 

x-yf-ymPai A% 

112 3 (a) , (b) (i. ^5^7)^fl!5feM^::^^^^°^-^ 

mi:ymziiy)'i^t^fitz. Mm^j^^-y\,z^vt^iir^'- 

;U(7)iffMSEM^^Sr:SfCtJ0. EI2 3 (a) . 
(b){±. -eiX-fil,. 0. 18/iin. 0. 4//m£7)@S: 
WyTi--~)V<7mmX'hh . 112 3 ( a ) . ( b ) tfcV% 
2 7 l{ii^U=iya«?^^L. 272{iW«IS^N*^ 
-y^*L, 2 7 3{i:;^'J3y^'fl:^;6-^>^^-7X^y\- 
^—yi^LX\'^h. f^. vx^y'N"^'— y2 7 3«7)±l; 
#^LTv^^l^i^'xhyN°:J'-y{±, h'^-^j^mtiO^' 
jSH/N-r^-y^-j^BK-r-Sl^tcMM-r 1.3^^6, i^Oaym 
« 2 7 1 (7)±t3Jt«§ ti/cS^x y -f- yymzM-r^:r. -y 

^y^xmii. ^mm^'<t!'-y 27 2rx/-7x^^-^^- 

y 2 7 3-d^(:>^^ 2«^7)-v'X^'>'^°:^'-yS^fflV^■r^T=5: 
[0036] 

mi6 (a) ~ (d) izm-x^iz, -M.-t^b. 

ifmm {mw^) t>mm-^ixx\^:^xoi.zM.x.6. 

[0037] Lij^L^ifii^. I116(a)-(d)^j; 

<M.hb7ti^^y-!^m^x-ht:iti}im^?>. ^^^^y 
t 0 izm tyA.n^-> ^y^mzta h n 

b^W^-t^, HI 6 (a) ~ (d) ii-(^m(^f}^^i.o 
iz^ x y^y^'tJ; *)m^^tifzmm^l 0 2^07^-;^ 
<o@«vx:J'/\-^'-y 1 0 3<7)BI□^5<^: "9 t>:*cS <^-5 

[ 0 0 3 8 ] t^oT , mi (7>mkmi,zm^^mm(o:r. -y 

^ y t i I, h , 1 0 2 ix^ 

[0039] ( m 2 cOta!5R^J<7)^|Ij^ ) ^ 2 com^miz 

tjv^-c . mmm2 1 5 Lxm 1 com^mizi^^j^-y 

^yy^'<jt£Ot. EI 18 (a) tcS^^idt, [HISI52 
1 8<^ffiTS<i:;i^'>^ y^/J^fc^S. 

[ 0 0 4 0 ] iagi5 2 1 scnrnmifi^--^^ yymAfxhi, 

fzHb. m32 1 Scrmmizm3<^^^')T>^f)Vm2 1 9 
^^<?^fiic-r'l.fc. 1118 (b) tCS^i-idOc:. 113^52 

1 8<r)mM^z-mizm3<nj'^^}rAif)vm2 1 g^jgis 
•r-s::t>5^'-c^^v^. -r^sri?^, tagi52 1 8<7)Sffit;t3 
^t■?.-7x^?y^°:^'-y2 1 6 A<!ottTogp^2 2 oai^'on 

U2 1 8fiO]SgP2 2 lt3, lg3c7)>'N'Ur;^:J';U®2 1 9 

[0041] CVDiSXti^ y^aiCiODfl 

SB 2 1 8tc;^«ttJl2 2 2 SrSy>2s^T^ g!igg7°7:/X 
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ii^]RiE^2 2 3 i:m&-r^^'^i>z. mmm2 2 20 

IC, iyig|52 1 8<7ymmi,Zi3if^-?X^J-<^-y2 1 6 A 
OiirFOgB^2 2 0&1/IHISP2 1 8«0iEgP2 2 1 KtSV* 
T^3 W<U T> ^7UJi 2 19 tZ-^m^H^T^ ht.^ 

3 u ^';uJi 2 1 9 Jim^WKite^^m-pii 0^ 

I>^ffi1±l^2 2 2^aa6jiOt. ll3o^N'UT^;S';i'Ji 
2 1 9ti3tt-S.IHIiaJ2 1 8cOI*lgPOSS{4ttmeSr#^*^t:' 
#=SrV^c7)-C\ [HgB2 1 8tC#m'ffil2 2 2$:%-tcaJ^ 

y 2 19 o^ligptwtsi^T ^ yi^^xxvM**' 

jS^g^^SrSi-riOT'. ia^2 1 8t::^mi4M2 2 2 Sr 
S\,ZMmW2 2 2 5rJ^-tCS46S.tf C hifiX'^ti:\<^tz 

if), mt^r^yxii^mw^ 2 2 3**=r:mi-^i.i^T, 

[0042] ( H 3 (7)tJe5t5<?!|coraiijii ) ^ 3 cOtae*Mt:i 
feV^T. l|2<0^«IM2 3 8at/mi<0:&«lK2 3 5tC 

MtTlllc7)t^3tlMWi4x-y^y;/^^T'5rdi:. 02 

1(b) ic^-r J: 0 (c. wmm2 4 1 m^wmi2 a 2 

[0 0 4 3] ttz. mrnvtiXolz, Km^mzi^^J 

a yA<^ttix^j:^mmm-i^m. 242 commtznm 
•t^t^i>z. m2<7i^^^jr;<9/um2 3 4i,ziciLxn^ 
*>ti.s "/^y^fmiz. 2 4 2 trmm- 

^ ysft c?)||SWitj!5r X .y ^ vi!^ ^ t ^: o T I ^ 2. II 1 o 
VX^>'s"^'->-2 3 6 AtfiJi yi-yymcO-^ ^yx^-^y 
if')yy\,zi:y)j^^y^yy^ixh, ^(7)tLib. 02 1 
(c) t^S^-fiotC. ||l<7)VX;^yN-^-y2 3 6AC7) 

m2 4 2<7)MHc7).-K^-f y^m^*^-««&it§ix^ t 
Stc. g^m2 4 20Mffi*-'m3S-r x-yf-y^/ 
iSfCORfE^il^iltci^ U -=1 yii^is^tLX^j:^im!m--t^^j: 

h^^^ y^cmm. 2 4 3 ifimmi2 4 2 cojsspi^j^fis 

[0 044] m^-oX. CVDiSXti^-y^^KiO. 12 

4 1 m/mmii2 4 2 

%-tCffli6atf i i: ^ t itl,z . 2 4 2 

:^B:ti<^^?>(r>X\ ^^r)V'f'?l^ym^zi.^'S>mw. 

[0045] ( m 4 COts!5R0!lJiOrarcljS ) 114 cn^^miZ 
JoV->T, W«2 5 2li^:^LTmi<0t^*Wcf^-I.X y 
^y^^SrfiriSrafc. 02 2 (d) ic^-^idt:. WtSffil 
yN°r5'->'2 5 2 A(?)^Pa52 5 90Klfffi{i:^^'>^ y^m 

mz^':>xLto. :i<r>xo^j:Tr^^^yym^<r>Tt^-)i' 



^^^W^^-y25 2Xi'7:^9f'^-!'-yb LX 

X'hh> 

[0046] {'m5py^m<Dwms^)^5<r>wm^z 

ii\yX\t. ^Wm^\.znLXOi XfxSr±J«^i:-t-l.x.y 
^y'fiJx^m\^h'rvX-?:s^'y^y-/\,zi. 0 31 
filSrff^5^46. 02 3 (a) . ( b ) IC^-Ti ^ ic. 
^i^lJl^^:?-^ 2 7 2tCj^Bg$n^.:7^-;K7)@ii^X7 
yN-^'->2 7 3C0gaPSI5<^@J: "9 t::'c# <'5:-&i:«tc. 

2 7 2 tcffM^nfc^-^WiT^ifrBti^'-^ 
y^J^J^^l^^l., Mx-y^yi^'-^lzifLT^tt'^^ y^' 
?^<7);^-.-;^^^^0*a^^^°:^'-y 2 7 2 ^fflV^-CX y 

^yy^'^-^so}!. iS^jg^x^y^y^^jnxtiffl^-C'S) 

[0047] -e^T'. ^mm^^^-y2i 2(r)^^~)\^(r) 
t^-^^y'::^m^im\-rhrzi^\>z. wmmm. {^m 
) ^7X^T 2 0 x;~*:;^T 5 0 -cfciS^ L-r . 

[0 04 8] t^L^ifi. ^(r>Xd^£iSi^i:mMthfz)f> 

\,z\t. m:krj:m.mmfi^f}-*)^j:mm^&^^z-^j:hti 

[0 04 9] t^oT. ^50{^WcJ:St. 

[00 50] ^5<omkm ( 3«^-xX^r^^r 

X) cfcft-siBisti, ii4o«^cai mm^ ^-Jyyy 
[0051 ] mietc^^, ^wm. WM^^ox-yf-y 

2. cfc 0 l;-ri. C i: 2:11 1 -ri. . 

[00 52] r^x'-exyf-y^/tcj; 

*^ 1. J; 0 t:-r ^11 2 o @fl<j f . 

[0053] ^fz. -^^ma. ■^m^t.zn-th k^^ji 

tT , l§ftJgT.§.orc7-feX-7— >''>':^^':^?i V^x>y■^y 
[00 54] 

mcr>:si y^y'/:Hmt. ^mmi.znLx. mm. yi^mR 

^^'tt^^ 2 (hUX h Sr t-^-r 1. x •y^y-/:^'x-h-i^± 
WL^iXkrT'7X-?^m^X:ii-/^y^^'^^£ o . 
[ 0 0 5 5 ] 111 <oW^cox y ^yy-)zmzXh t , 

j^-y^yy:^'xiz. mm. ^m&v^mMi^ts^t-^m^ 
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, (x=l. 2, 3) (Dy=J;^)Utfi^t. ^mizm 
ifiX^t ^ , 

[00 5 6] |glC7):tilMOX>y^>'^^r-S(Ci3V^T, 
[0057] CKO J: d \,Z-t^ t . 7°7Xv4«(=N>f :ty 

<7yM«.<7)pmtfi^m^z^^. 
[00 583 ^1 <D^m.mcoaiy^y^^-)jmi,zii\,^x , 

[00 59] zcox 0 tc-rs t . m^iom'r-^^m'Vzcr) 

^■±i>Zbi}^X'^h. 

[ 0 0 6 0 ] ^ 1 (^^mmcOJiy^y:f:fjmiZ}i\,^X. 

[ 0 0 6 1 1 cifo J: 0 ^z-th t > mgpojix-^^jg^o 
[00 6 23 micommm<7):':.-y^y^:mizii^^x. 

[00 6 33 j; 3 i: . RiEMcOrtMSlcffM 

ztt^x'^^. ttz. m^cDmrn^^ommizmT'-^''^ 

mmzi-hzti^x^^. 

[00643 :¥^mzi^^^2(D^mmcr):ii-y^yi^1j 

ma. ^ms^izMLx. 7mst.x/mm^istsit-^ 

1 2r-i-qS-rSx y ^y:/:^Xi}^i:,^^tLfzTyX-?i: 

[00 6 5] m2<7)^mm<7):ii'y^yf^:fjmizxht. 

x-y^yi?';y^t2, mm. 7mmj^m.m^:^tsit-^mt 
^Axtij^-ktii-xx^^htii^. ^mmizm^^tii>ms^ 

■^^)--y'f^i>mj^im^x^h(r>x. KiBm^^m 



[0066] 2|s:^BBl;ii^4lg3(7)WSI^«^x v^yy-}; 
[0067] IS3cO^«tlg|cr)X .y^^^^:^rSic J; i> h . 

:^ v^yYi]'x\,z^ mm. 7i^mRr/m.m^^t£it-^^^ 
^ttix^^hfzib. ^mmizms&^ix^imcrimmim 

-§-*n-CV'>i>fci6. x.-y^yyu-hii'^\^±'r^, filo 
x-y^y^^V-h^r63±$-i*:^7t)^%. WHMt^B^ 

^ti^m^<r)mm'km^-^'^mkiz-th z b i}^'^ h . 
[0068] %3oy%mSiiyy:i^-/^y'^-y5mzii\^x. 

m2<r>^'Xi±^:ifXi:^ i^l,Zi!rA.X'\>^h Z b iim^ L 
[0069] ^cOi: 0 ^: . ^m^zM^^tLhW 

h^t;. Kmm<D^mm^zm^^ixhim.m^^mLx 
Km'&^9')-=~y'/-ti,mM^\mx'%^<r)x\ Rjs 

[0070] 2|s^Bjt-^4ii 1 </)^iiMmcowm)jm 

±t,z^ mm^t^^±^-^bi-i>-7Xi^J'<iS^~yt:m^ 

■t^xmb. -wm^izMLx. -rx^^-^^-y^m^^ 
X. mm. ymRx/mmt:'tts^\:^^±m^b'thm 

1 co/fx b m.mm.^t:^tsm2cr>:^'x b ^#^-r -sx y 

^y'f^0xi3^(^±^^tifzy°^X'?izXK>miKm:j^y^ 

yy^in^j:'^x. wmiz^m^mm-^TMb^mi. 
[007 1 ] ^i<n^mwmm.<r>^-nmzi:hb. m 

m.w&s^^vmi>zmh^tsz b *«-c§= , zmzx ^x. 

mmmmzm.fitimm.ry yxi.i.m^'s^^w^^m^ 

•thZbifX%^. tti. y°y X^<PIZN ^yi:mi^ 
't^m.m^^ti^:^'y^y:^:^'Xl,z^ttiX^^hr-zib. M 

[00723 ^1 <7)^mi^mMcomMifMzi5ux . m 

2cr>:^Xl,tmM:^XXh^ZbtfintL\>\ 
[0073] z<oXdi,z-r^b. y^X-?fpl,ZN^:^y 
RX/N^ ■^^y^i^^^X'^^(r,X\ IHSPcoiiB-r-vN-j^^^ 

con&commi)m^i^z^j:^ . 
[ 0 0 7 4 ] ig 1 <7)ii^mf^^m<^m^yTmi>zi5\^x . m 
2<r>isx\,t, m.m^xbAm^xb<r)m^^xx^hz 
btm^h^K 

[0075] z<^x 0 i>z-^h b . mm><r>my—-fm^(^ 
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[ 0 0 7 6 ] ig 1 (7y^i^^m.(7ymm:-^miz}5\.^x . m 

c 0 0 7 7 ] i<7)i d t^-rs b . W^tTymT—J-^m^co 

[00781^1 <r>mmwmw.(r>mk-^mi>zii^^x . m 

[0079] ClcOid (C-ri. i: . feJ5^£7)l*lM®lcm 

[00803 ^wmz\%hw.2(7y^'m.mmjn'^-nm 

[0081] Sg2 o^W^McDSJt^r^t: i hh. m 
^%^m^X%h<r>X. IHHa5cOSffilC^N''JTJiSr^]5ig|5 

^tihimfi^immx'^hfzif>. 
m^z^-^iitti^xt^. 

[0082] ^w^\zi^hm3<r>^wmm.<7m&-)jm 
(i, ^mwm.i-iz-Mmm'kmm'hiMh. w^iko 

1 O^x i?^fiK:«-^-irtf^ 2 co^x i: ^-t-Wi--!. X y 

xy.^h. 

[0083] ^3(r>^m^m.cr>m^-Jjmi.zX hh.m 
iH]a5^jgfi!&t:'^i)<ot\ DggiJ«oMffli=>'N'urJiS'^sigi5 

mm^tlhZtts:<i^-l>zm^'thZtifiX'^h, C 



^■9T-h^^t.tLX\.^htz^. x.y^y^^P-h$:|6]±$-i2!r 
h^lhij^X^h. 

[ 0 0 8 4 ] II 3 cO#^«^K<^Sii*at *JV , IS 

2 (DijTM^HT. ^ § ^> t^-^A-C' V ^ S ^1 35)«*f i t V ^ , 
[0085] j; 0 ti-ri. t . RJ55M<^F^S®t;j^JiK 

zti)^x^h. tf^. wm'T^mm^x^mmizm^-.''^ 
[0086]||i~|g3 <7)imi^mm(r>m^:mizii\, ^ 

X. mm±. mM?ummmii(o±iznm-^ntznmm 
t-h^^tc'o. ^:^r)vy-7z^ymzi^mw&m)mib 

[ 0 0 8 7 ] i d fc-r -g. . rm^mmum/ 

mMm<Dmm^z^m^ ( mm^ ) ^j^b^^ it ^ ^ j: =sr < 
i^-izm^xt ^tmz. mmicr)!&miz y^co 

izmmvtmi:vmizmiib-iLiibi>cox^. mwtfii,zm>^ji.t 
titzmmr^yRxmm.Mi,zim^>Lt titz^mmMcom 
m)^i [6]±$ -its d *i-e# & t mz. mmrv ^ 
tTm<r)^mis^t<^rsi{,zmm^B:im^v^£ < ^rl> . 
fidoT. mMffm&!i.zmitz^m^mt:^:^r)vr-?i^ 
ym^zx'^mm'hztti^-^m.^zts:^ . 
[0088] :¥%mz{n^:hw. 1 <r>f^'?~><7)mmim 

1 <7);$'Xi:M«^^^S:^tfm20 
Sr-^^rrax y ^>'^;«yx*»/?>^$ tlitr^X 
vtJ:0SiRWx-y^y^-^^f=5r-:>T, ^«II^*'^>^:S 

[ 0 0 8 9 ] m 1 <0>'N°:5'->-c0^fi!t:^&lc: i 4 1 . B^a! 
1 «?)*ffillS<^x -y ^y^^:fe^S:fflv>T^fli]litcrap 

□gi5<7)BlTffi?^A*;K'>-f :^^^*e^3^^>^rv^^0T. Mx-y 
[00 90] ^iw\-^-yc7)?^^:tri*t:*5v>T, 112 

[009 1] Z<Diid\,z-tth. yvX'7^{,zn-{itV 

m/N^ -( ^yi:i^^i^x^ ^iox\ ^mm^zmm^ti^ 
mnmcomT-^-^m^mnmcoMmt^^iz^j:^ . 
[oo9 2]mico^-i^~y<7)m^i3mizt3\i^x. 112 
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[0093]>l£7)j;a iZ-t^ t . Dfl^OjIiT— VN-Jg^c?) 
<0:^XiiTy=^~ TiJ^X'iti i h i L ^ . 

[ 0 0 9 5 ] ci<7) i a c-r?. i: s mi><r>m'->^i^y^<r> 

[0096] mi tfO>'N-:J'-yiO?^^:^r&lc:i3V^T. 1^2 
<^;<fx{i^fe?yx^ $ <^ ^ c: i: *<*F* L ^ . 

[0097] zcoi: 0 \.z-th t . Kmm<7)nMmi>zmm. 

zt*-T^^, ifz. ^m^jzmm.^ix^mo^(omm 
^ i 0 umizmy—^^mmz tx , ^j:. -/^y^m^zn 

LT J: ^■mmm.X'K-yk Oro-feXV-i^VAi:^^ V^x 
[0098] 2ts:|6BHti^^^ 2C0^N":J'- ycOJg^:^^ 

It. mm±iz^mm^mm-hxmt . ^MMo^Mt: 

LX. VX^'SSrfflV^T, ^S, *«S.t/^^SSr-^tf>fk 

xt^^^-Thj:- "/i-yyyfxt^t^^^itfzr^x-? 
mm^'<^-yt:mm-?>i:mtt:mx.x\>^^ , 

[00 99] m2^0^^•^-y<7)J^^:^^^-J:^^:, MkE 
^m-S^ LTSftiKTaor -Jy:i}<:k^ i ^x 

[0100] :*i^B^i,zmi>m3<nj-<iSf-ym^mii, 
mu±iz^mm^mfs.-t?>j:nt . ^mmcrmmiz^ 

X. -7Xi?a$rfflv^r. m^. ykmRx/mm^i^tsit^ 

xti ^W^l. X 'yi-yi^-:^'x:b-^h^^ixfzy°y X-7 
tciDjMJKWx-y^y^^'^ff^Sr-^T, ^-^^^/^^^^ 

[0 1 0l]^3<7)^'i^-y(7mf&imizXhb. mm 

corns <7)^mmcojiyi'y^'ifm^m\'^x^tmi,zmn 
^^m^-t^fzi^ . ^mmizm^-^'<m^t<7)mmin^ 
mn^^mm-i>zttin'^. mmmj-^i^-ycomnu 

ff>}Simm^ti'^^''7-( yi^mz^j:i^,*j:\,^e0X\ m:j^>y^y 
i^mzM LT «ff iS-caoro-fex-T- ^Jy-b-i^^ ox 



i,zm^^j^tif^ttLX\'^?>rzi!b. w^m^^^-yi:m^ 

[0 102] '^3<nn^-y(m^'Mzii.\^x . W.2 
(^iix\miix ^;-^^T'v ^ c: t i ^ . 

[0103] io J: d i3-f--i> t . BL^m.(D[^mmizm^ 
^tihimmi:mix'^ htz»). w.mu^9 ^)-~y^ 

z.}Li:fix%h. tfz. ^wmizm^^ti^mn^<Dmm 

Sri OVmizm'r-^'^jmizLX . ^imizMLXi 0 
SfSffi-CfioJ; Orn-fexv-i^y3&*:^#v^x.y^y:/ 

[0 104] mi—^3<^^'<^-ycr)m^ifmzii\-^ 

X. '7X^^miii^VM\:mX'»>hZti^18-tL\^, 

[0105] zcoxo iz-th b , :<-'Jy-^"r\=i 
■^xizxK). w^m^^t^-yt,zm^-^^m:<r>mn^t: 
m^-thzbi)-x'^h. 

[0 106] 

cr,m 1 ogism^t^i^^ W^Mcox -y ^yi/:6-^ic-pv^ 

HI (a) - (f ) , 1112 (a) , ( b ) S.IX03 

[ 0 1 0 7 ] ig 1 (^mmmmizi^^^mmcT):!:. -y^y^ 

■Jfmi. :ii y^yi^':^'XtLX^^)\^T$.y (Methylam 
ine : CH3NH2) bWM^X (Nj ) bCOU-^^X^ 

fflvv mm^^xt(^t^^^iifzy^x^izxy)wm 
^jL-y-hyf^h-Hmx-hh, jiiT. ^Knmmwiz 
*3(ti>x .y ^y ^^fro— caj^^-r. 

[0 108] 

ffifflT-^X-e^a N L D r 7 X-7^S 

X .y ^ y i7-;<?y!.0®P.St/S?P4mi3i3{t-S 1 ^^^a^c 

OObS* CH3NH2 : N2 =xm 1 : (100- 

X ) m 1 

ryf^f^v looowds. 5 6mhz) 

)<^^ rx)^^ 200W (2MHz) 

0. 4Pa 

»:K?^a]ia]g 0-c 

X-yf-ymPal 1 SOfi-^ 

HI ( a ) « . ^ 1 <r^mmm.\.zi^h^mm<^:i^ v ^ y 

1 ( b ) ~ ( f ) Ji. mi OHMJg^tC'f^-S.WaiKOx 

v^yy-}zm>z^ m^hrd-z^^-)vamm^^wm: 

^LTV^^. HI ( a ) ~ ( f ) tfcv^T, l(±->'Ja 
y^^^^st, 2{iS^x«y^y^lSi:tTO^I^^5^ 
3{ii^U3yg?'f[:]K*»<c>'5r2.v;?.^>''«:?-y$-S^L 
TV^|>. S/c. HI (b) . (c), (d), (e)& 
( f ) tl. x-yf-y^';>5"X+0;^^;UTS yiiXM^ 
'm>i]X<rmWmi.Zi6\^h l^J-^^:t0c08lfi (m 
1 ) Ycot. OCHsNHziNj =100ml :OmK 
70ml :30ml, 50ml :50mU 30ml : 
7 0mia.U0ml : \^Cira.\(r>i^\,zr>\^X7h\^X 



[01091^1 iO^]|fi®Stc^SVN-:?-yj^)^:^aiC 
(40. 2 4;umT-^>-|., 

[0110] HI (b)-(f) *^^>^^*»l>J;ot. X 
= 50 — 1 00m 1 cO^fr-^SO^^/V-TS^Oii-^SiJ 
-^*«*«j5 0%m±<^^t:±5V^T, ^3g;y^<^)S-^SiJ-^ 

izmm^^zbt^x't'^. 

[0111] mm. mmsmi. mmm^t^mm'iF-ti}^ 
cDj:oiz. ^mmizmmxit7mco=7=j:^)]^Rx/-(^y 

5%tt<:0HCNTS>-?T. g[HCNA«X y^y^^^M*»'o 
IMflirr ■& C: i: C J: -o TX V ^ ^-^^jJ^ii^T-r-l. b^iLt:>1x 

[0 1 1 2] ^3t, r^x-7Srfflv^TM:Sr1tx/^:x^ 

^'jyy. •/ u y ymfmt^^m^z x ^ 

0Ly^y'^<7mn\±^ yi-yri^x hXy f-^-^^KJEE^TDJi 
:^yi)<ryX-7'Pi!}-(^mmLzmJ^-y^y^'mizmi^-t 

^m. ^:^yipy°yX'7^mmtmj^ yi'y^''mbcr> 
mc^T^x-^i^-xmrncomnizx ojnar^ixTisitx-y 
i-y^^mi^zmmL. ^o»^x^.;i^^-tcj: ow^gpca 

X h^jSt J; 1.x ^>'i?'c7);< -Xi^{4::*:# < ^ftT 
iii:<02^tc^a$ttl.. 

[0 113] (mi«0X y^y^";<;<7XX,A) ffiX^yf- 

y^fmmz. x>/f-^^sjet:iP3-¥-^i.KfSS7i^'^-'i' 

-&{4. $4.t:or<7)3oi0J^-&tc:^«-C'&^, 
[ 0 1 1 4 ] m 1 {4, ^ VA>'l3R«g|5iOj£fl|tC»S;g t 
'f^y^iSi^ifSDWh^gx.yf-y^rMcTjW^iiA^SV* 

[0 1 1 5] II 2 (4. mmt^fmt/^^ i^izmA.tim-^i^z 

h-yX. :L(r)i%^i,Zh^ :^ymmzX^A :^yT=y XV 

RmtimmB,<m^\^. isux-yf-y^'i^-h7&>'ii^§ 
[0 1 1 6] ^3 {4, mm.mifw<ts:'^x<^m-^\,z^ 
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tL-|.<7)T\ x.y^>'^^^-h{4aiSgt=:<&Tt--S>. i^vT. 
tt«M*-'mSffim±o i 0 ^ ;t leic J: ^ 

0. x .y^yjr*«fitjh-ri.. 

[0117] (|g2cox-yf-yi/;.<;irnXi>.) Mx.yf- 
>'^aH^^x■y^>'^/R^E^c;re^-r-I.RJe'tt7>^;;?;^A^ 

Bt:«§^t, mmi.tz-{ ^ytw.:i^'y^yymcoumt 

*M Ji- y g #<7)x^-~;pdr'-TtttitC'fl:^RJi£;^Sa^^ i: 
i;<k 0 . ^ :t yri^x hx .y ^ y ^''KJE^iji^f -r -s . 

[oii8]ia2(a). (b){4^i <r>%m^mz\^ 

hJ^'j^y'f:}fmzx ^m^^m^m-i>rzi^^<7:>mxh'y 

T, 122 (a) {4N2i;H2i:£7)-a^;<?'XX{4NH3 

*^^>^ -1. ia!5Rcox -y i- yyyfx^m^^ti^^co:x. -y f - >- 
^^^-XJ^i:f^L. 02 (b) {4, mi<7)IISt?^SO 
X y ^yy:ffX'0^ 0 C H3 N Hj i: N2 cdM,-^:^' 
X SrfflV ^f^J^OX -y ^>'^^ -Xi. LT I -"^ . 
[0 1 19] 02 (a) . (b) iCiiV^-C. l(4i^U3 
y^^SrS^L. 2l4ffi[X>y^>'^Mi:LT<7)*lSM^S^ 
t. 3J4i/U3>'l?'fl:M*^^>=5:'l.-7X:7y^^-y^^ 
L. 4. 5iiyi^:^)U {^i^:^;Uyy-y^X) (^T. 

m-h. ) SrS^L. 6{4x.y^>i/i:j:0*tSffil2tc?^ 

m^rL^m^(oma&t/mmizim^ii^m.mm^^L 

[0120] 5i^';<^;P4 , 5 {4, m:SmiZfpmit=FX$> 

hfzisby°^x-?i}>i^i^o 3 1 izmijmzmmt 

^i^{4-eo-S|5^^LTV^|,. ZtlizMLX. 

T^x-rz^-xmmxmm^itx ->o^ ymm i izmk 

[0121] N2i:H2i:^7)^I-^;^rx*^^>^|>T^X-7$r 
fflV^^J^ (02 ( a ) tC^-r^-^) , rtfiJl^tl-S^v-' 
^^^Pk tT{4, N. Na. HS.t/H2*-'^x./i>ir, NH3 
;^"X*^/^^^r7XvSrffll->^J^-^. ^^^tl^yy':^ 
fl-btXit. N, N2 , H^t>'H2 c7){jjf,HC. NH, N 
H2St/NH3*^#i./^ill.. ^(Tyfzif). NH3 ^'X^ffl 
v^SJ^tc;{4. N2i:H2i:0?l-^;^fxSrffl(,->S%^tcJt 

mm^ztuf^nrnmi^ ^'jm-h^-thb^t . 

[0122] bil^ifi. x-yf-y^aStT^X^^^/i, 

m'^^. mm(^7-y:^Mz^<omm-i>::bi±mmx'S) 
[0123] f^oT. n^cn^mxhhzs- 'j^y'f^m 

•ce# l)X >y^yj5^si5{4. X y f-y^^aBtcii*Hc# 

m\^x\^hu=^x\i-^i-b^w^.(^mm(r>m=i-b-bK r 
5Xv*-^>^LT< h^^y^zi.hA^yr^'XVW. 



; 1 
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7!)«RlS-ri>x -y ^ yym:> ( ^ 2 ox :y ^ y^^-^ 

i: H 2 i: ^> =5r X-7 i I. X >y f- >'j/:^r-atci3 V ^ 

[ 0 1 2 4 ] i: .1 -b-C'. *S-f ^ y{i . iE^4^2S,t/'l« 

WF) (oMcymtfi. :^yTi^xhw.m^mtthm. 

N2, Hi, NH, NH2, NH3tjD;tT, C, C 

H, CH2. cHg, cw^-mfcnm<r>=y=J^)V*'^^^ 

(±, CH, {x=l, 2, 3)<r)=7l^ij)Vif^^-th:i 
-e-^?FMtav^:^c*^. x-y^y^a®t:itmiS6*^J^ 

coMt^^jt-?/::*^. 4 ^yri-:^\'K&i%m^<^\:^ 
^'^hmi-nh^j:hcr>x\ m\<n3i^v^y-/^i}~XM, 

[0 12 6] ^icommmm^zii\^xii. x-y^-y^/R 

JSE<7);*;a5:a-{4. |g 1 <Ox«y^y^^;«&xXA<7)SI2c0iS 

-XAizx^j^yi-yy^m^'ML^Lx^^^. 
[ 0 1 2 7 1 HI <ommmi>zto\>^xit. x-yf-y^w 

X**, mi<^«e3RW=:f^-Sx-y^y^;yxi:^^ri3s M 

imme^rm^x^ :tcox. x.y^yi?''aEtCi^:<g^jK 

tiib. \m<r>mmiim7'-^-^imi>zKi:^ . 
[0 128] tfz. ^<cr)A ^yifimm.-ttmw>(r>mm 

(3i3C>T{4, JKHi:?gJS$iX7ttta)16 t«g|-rl.^7i- 
yi:^:j;l.^:t>'rs^x^KJsE (leiox-yf-y^^^;^? 
r:XAc?)|| 2 coii-^ ) ifm^ h(7iX\ X «y ^y^ifi^n^ 

«M2 mmcomMmii-m'^ l^*^'4.x y ^y^^;&^j»^ 

[01291 mimni^i^X a K:, 111 <7)t^^t:«l. 

X -y ^ y ^:Hmi3^ . %2.<7y:x. y^yy:;Ai] -XJ^XHm 
1 cox >y ^y:?^;^ ;>{?-XAC0SI 1 <:o*&5r±#:i:-r-l>x 



v^y:!^1jW:X'hh(7>l>ZfiLX. H 1 0||S6?^«l={^«. 
X-y^y 15^:6^14, |gl<0X-yf-y^';^;^-XAcr)H2 
i^^^^±{*:i:-r.|>x-y^y^-C-3^Si:V-io.'iiT\ mi 

(rmmmi'Z^hx.-y-f-yyijmii. mK^m^mizi^ 
^3L^yi-yyi3mi:m^i,zm^?>. 

[01301 JilT, C H3 N H2 i: N2 b (^m^:^X'i'iZ 

*3it-§.N2 <^m^iz':>\^xtm^i>. 

[01313 Hir^c?)J:3t;, CH3NH2t4. x-y^y^/ 

mmcom^ ^nr>immi:i^'y^yymmRx/wu<7)m 
mi'zmm.-thm^in'^'Xi-^hcotznLx . i,±. ^ 
:^yT~^xYKm>mMi:hhti:^nMtymj^n2 -fjj- 

y^mi^-thm%^¥f'^x\.^h, M^mLhii. N 

tit. CH3NH2c7);^i.*»/J>/t^xy^y^';^'xt::fcv-«T 

N :t y at/ N 2 ^ ^ y $r fiS'j ta -5 

TV^^, 01 (b) tC^-rioil, CHaNHaSrl 00 
%l.z-th t . liix->'N°Jg^c0^lS{4:*c# < 55: 0 . DflSISO 

JgMcO::'c# StSiagPOWPgeiO^^ § J: D i>#L < 
<^-i>. tZ^tiK N2 x 

N2 ^^-^-t-SCi J: Ofl-oix^ 2oc0Sftmi3OV^T 

[0 1 32 3 miO^mti. r^XvSr^-T'S.x y^ 
y^'XfXtCtJJt^JlS^Offl^JtoiOC : H : Ntl^^t 

i:>ib. mmM^<^'7-J:^}\^<^htmifmi^htmz. mm 
^4:^y<r)VcMifimx-th. 
[01 333 m2(rMmi.. vrnme^m^-thmii} 
x'htcH^ ^-j:^)V(^m.m.i)^m"r^hMz. mmm 
t:wm-h^\^i.zm< m^<^^'Jiji\^3sf4 ^y^^ii 

m^<ommizmfS.^tihimmcom$tim<^j:Ki . -eo 

[0 1 34 3 miCOHSfiJ^IItCfcV^T, CHsNHz*'^ 

<t -5 tc-ti. i: . x-y^y^XfxojggTAi:, N2 :^'y^<r> 

m-^wi^b im^zm±i>zmm.x^ ^(nx. 
<rynf^crmj^^mi^-^^f,zi^h , 

[0 1 35 3I23{4, CH3NH2i;N2 i:cO?S-&;^Xtc 
iD(t-2.CH3NH2<7)SiJ-^i:, ^ra^OX-yf-y^V-h 
hOMm^S^LTiSD, I13*^^>, CH3NH23&«3 0% 
Wc^thX\^hm^l,zi,t. :i^'y-f-y'f^\y-hif^i:^ 

[0 1 36 3 t^-5T, m^^'X'PcrtCH^NUttc^Wl^ 

.y ^ y ij^u- h 35l«^#i^>i^s <7)x\ mi (rmmm 



> > 



(a 



[01371 iii±mmLfzx oi,z.mi (omimmizi^ 

[0 138] (m2<r>mm^m) jjit^ ^^m<7>m2<D 
mmmizmhmm^coj^ vi'yyifmz-^K^x . 04 

aulas ( a ) - ( d ) $r#ML^**^>fJiBfl-r2>. 

[0139] m2<7)miimmizmtw^m(^:j^'y^y^ 

tOl^Tti. miiOllSI?g^,fcl§]«T'^^*-^. CICIT' 

[ 0 1 4 0 ] X >y ^y^';>^X<3D^S.tA^«*P^^ti3{t 

Sl^i-^^JtOi^SS* (CH3NH2 + N2 ) : H2 

= xm 1 : ( 1 0 0-x) m 1 

^^(T^mm^mi^zm^:^ l^^F^^^tOO^Ti* (m 1 ) i:b 
OS OCH3NH2 : H2 =3 Om 1 :70ml O^-^O 

T. Itiv-'JnyfflS^^L, 2{4Mx y^>-^'llfcL 
-CW^ISM^^t. 3«4i^UnvK-ftMA^'^>^l>-7X^' 

[0 14 13 ia4*»<^^*^l) iat. Ji'y^yif:^'X<^ 
I^tKS^^ ^50 %m±M^ LT i> , Jlx-^ 

[0 1 4 23 fi!-5T. x.y^>'i/;irxi: LT. ^^/l-T 

1 (omtmmt mm. m^r^-f'^m^mn hixi> tmt 
[0 1 4 3 3 iiT\ Mm.. ■^m^izn-t^:i^^v^yy 

ffyyi.A~XJ^cr,W.:^iZ'0\^XiWl^'tl> . 
[0 1 443 *<lMOXv^y^^t4, ^«lll4'O^SS. 

tx^k*^ jfi^Ti^x hRjEt J: ^mmL(r>it-^{z^ 

it^'^hh^l.z. 4j^§ti7t»^tt-ft-^!t%)^x.yf-y^' 

[0 1 4 53 0y;tW. C + H + N^HCN T<7) 

-ft^R^CiO, »^tt<b-^tl^^fi!tt- 7JCSJ4. H + 

H^H2 ^ coit^mi^zii'o . mmtit-^m^^-t 

[0 1 463 ■%m^<D:j^-/^vi^f,zii\^X\i. t' 

CO J: 0 1 Lxw^-th-h^tim).zmmx'h d , ±feco-fi:^ 

K^E5^*-^>^^ cfc ^ X y ^y^'^Bco^^O* 1 

^LtL^\.zmi^^%<:!^'y^yi^w.mifiTmfth z 
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h ^m^izx'^ I. c: t jO^^I. . 

[ 0 1 4 7 3 EI5 ( a ) - ( d ) {4. ^2c0^5fi?^^t 
^-S.*MMxy^v^:^Sco^S$rlttBgi-|>ll-?:'fco 

t . 05 ( a) ~ ( d ) 44. m^mi>zftLxm-(7)mm 

[01483 05(a), (b){4, (CHjNHz + N 
2 ) /fXi)-^ti,±}S.^tltzT^X^izX*)aiy^yyi'i7 

^j:^tziif^<ommjmi:9^L. ms (a) wx-y^y^^ 

;>!fx4'tc:J3(tl.N2 oSfJ-^^^^V^^^T'S. 0 , 115 
(b) t4x-y^y2/Xfx4'lc:fc{t-l>N2 OfJ-^j&^'il'-^rV* 
^X$>^, 

[ 0 1 4 9 3 1 <^mmmizn\>^xmMLi:iX d fc, 

it^-\t^ztizX'3Xv'-^'^wm(r>nmi:mmxt^. 

N2 0ii-^ilJ-^*^#V^J^l:{4. 05 (a) tS^-Tcto 

7A*>'t#^a, N2 Oig-^fJ-^T&i^-^OJ^-^tCJi, 05 
(b) iCS^i-idtC, Jli7"-M•J^:|^c7>|]^Ig|57B*^^#^^i^ 

[01503 05 (c), (d)t4, (CH3NH2 + N 
2 +H2 ) *'X*^^>^jS$n!tr9X^tCj;0x>y^y 
i>''^ff'5ro7^^ii^<7)ffi®JF^Sr^L, 05 ( c ) {ix-y 
^yy:f}X^\,zisnhn2 ofiJ-^^^^v^J^lcjg^^ix 
S[HSIJ7C«7)tBfH?g4^$-a*)t. 05 (d) {4x-y^y 

y:^'x^{z^i.'fhiiz (^m^t^'j'-tc^^^i.zm^^ix^ 
[01513 m2<7mmimi.zi^hmmkcri3iy^y'!^ 

H2 ;^f■xosi^»^SvH33fci LT«i^T'§ I. J: 3 
-rs t . X v^yyA'xcr>m^m/\,zjL.'yi'yy:^'x 
4'l;i*3{t^.CH3NH2, N2&rXH2 o#^^iiJ-^SrS 

[01523 05 ( c ) ( d ) tcS^-TJ: Ill 

fztt. :ii-/^yyu-hifiJ^±'t^Xo^^mzm& 
itth:ibtim^^zti:h. 

[0 1 533 m^L/i J: o \,z. H2 $r^»t?g-^L^^ 

'^x'^,y'~->-m^<nnj^tmitL^j:\^<r)X\ ^2cr,mm 
mmcoj^oiz. (CH3NH2+N2 +H2 ) A'xi^i^^ 

fSL^tifzy^X-7^zX Ox-y^y^^S:^T=$rd^tt5V^ 
Xh. 'r-JmmzBmt:-^x.?>^liN2 Tfc^.it 

m^x. mi<Dmtmmizt5\-ixmmLfiy' 
~y^nmcr>mm^:^~xA^iiEL^^z t ^mmx-^h. 
[ 0 1 5 4 3 iti^L^ J: 0 tc. ym^:tyim^^m& 
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[ 0 1 5 5 1 i^i, m2cr)mmmmii. 4Tt ( ch 

3NH2 + N2 ) ;yx$r'<.-;^tc;-^-|.x-y^>'j/;>yxS:ffl 
V^^ttOT'SioTs x.y^>':/xr;^4'tc:*5lt-S. (CH3 
NH2 + N2 ) ^X£7)-M-^fiJ-^Ai5 0%tLLT'S)^^ 

[01561 i^^±mmLfzX 3 m2c7)||ffiJ^SIlcJ: 
-S>i:. (CH3NH2 + N2 H-H2 ) 

t;, CH3NH2, N2 RI/H2 (o^M-^wi-^^wm-th 
mt. H2 7yx(7)?g-^lcJ;l.x>y^y^V— hcO(6]±i: 
[0157] ( Sg 3 <7)^J{EJB«) OT. 3 CO 

mmmizi^^^mm<7):^-y^y^ifmiz-^^^x. me 

( a ) . ( b ) ^#ML=Sr*^'^>iftBfl-r'g. . 

[0158] m3iO||S©^®tC^l.^r«IMc7)X y^>'^ 

-r (NH3 ) ;^?Xt(0?E-^;irXS:fflV». 

j£-C?>€.. iS5. m3(?)|ltl0g®{i. j^ y^y^j^xm- 
co^fcov^Tfi, mi(7)||5fej^s.t|3l«T'?>S*»^>. 

[01591 x.xf-:^^^;<fxo®^tXS2Mmic:tJtt 

S l^^i-^ci^OSrA CHaNHziNHg =xm 

1 : ( 1 00-x) m 1 

116(a), (b){±. (CH3NH2 + NH3 ) jyX7&» 
^^^ixfzy'yX'^izX 0xvf->'^'Sr^f^-5 7t:^ 
(Dmm^^^t. me (a) {i:x>y^yi>^;^'x4'tcii 
(ti.NH3 <r)Wl-^i)^p^-^^iizm^^ix^m^8A<r)m 
mm^^mhL. me (b) itj^ yi-y^yffxipizisi'r 

[01601 m3<7)mmBm^zmh^mm<7y:si'y^yy 

1jmizJ:^t. N2 RX/H2 <7)U-^Wl^i:m&-r^Zb 

liX'^^j:\'^i}^. NH3 ^?S-&SiJ-^S:PS-r^^i:tc<tO 

[0161] {^4(7)mmBm) ar, ^wm'^A<r) 
mmw,z\%h^im.<7^:!~-/^y9'-^m.z-:>^^x. mi 
(a) . (b) ^m^x^tcif^hmm-h. 
[0162] w.4(nmmm^z^h^mm(DJ~-y^y9' 

-fim,t. :x^^y^yyijXk\^X. p<^;UT5 >-;ifXi:M 



i>-^h^%Ktzr^X'7\,z^ O^^^x-y^y^'i-S 

^raT^>-2., i^, w.A(n%mm,t. x-yf-yy^'xijji 
[01631 :^-y^y9'fi7.amwmmmm^z^\'r 

^ l^ra^/c0iO8iL» CH3NH2:N2 :Ar = x 

ml : (lOO-x)ml :200ml 

117 (a) , (b) {±, W^)1^7)x-y^yi?'-:^-atcfflv^ 

mmmm-^ \^.mi ( a > i ~m 3 (r>mwmfiz 
^sx.y^>'^:^^s::KB#ra^f^o/i^$:a*>t, 11 

7 (b ) {i:m40*]5tJ^®l~^-2.x-y^y^^S::Rmf^ft 

[0 164 107(a), (b) {CiSV-'T, 2 ItiRW 

-m^l 1 aOlct DS^?iiTV%|), 2 2{il*WV-7'^^ 
n htah Wm^-^ ^^Ji^X'hh. 2 3 {isi^^^ 

MX'h':>x. mmi^'^^-(i]^2 2^mmLxim^-^i>z 
a^^rS) 0,25 itT^m&Th -> x , T^nm 25 a 

^J^J\2 6 Sr^feJf-r-S. . 2 7{±i£J^ai*»^>*jgjSi0ma 
^2:«*&-ri.fi^^ilgt'fe-5-C , mx.it. 8 0 0 k H 

z-^2mHzmi<r>mm^conm.^imtt^-th. i&mm 
mm2 7i3-i^%^Ltimmmmm^2 4^itLxT^ 
mm2 5ize;iM^tt^, tfc. mm!^2 4i±T^mm2 
5i:mmiizim^mLxutmz. kjcs2 i^r^s 

tc«oJ; o t,zM^i^-J]^ii)-tXRJBm2 1 ttg^^li 

±f!tci:^-I.^X$-«i^-r^^c46<OtOT^i.S. 2 9{i:;if 
X«fMn-CS> <0 , RJSE^2 1 Sr— ^<OE:ftlc:=5r2. J: 0 

[01651^1 -'ms(ommBmi>zm^^ms^.(Oj:. y 

^yy-}3m^^'mmrti:o k.mi ( a ) Ics^-^J: d 
4'c7)^'X ^ ±/i |>fi^^^ i: -r 'i.ttWIl 2 0 *>'Ji5fi£§ tT.I> 

mA<r)mmmm.i.z\^h^mk<r):3:.^v^yyi5m. o 

* 0 T;w::i'^;«rx*<asjP$n^x >y ^y^^X^x Srfflv^l, 

i:, :^B$ra<7)x.yf->-i^?r^T^-oT*j, 117 (b) \,z^ 

^ct 0 1, Rje^2 1 (7)\>^mm\.zi,mmm2 otm^^ 
[ 0 1 6 6 1 i: ^hx\ Kjt5M2 1 <r>\^mm\.zimm2 

[01671 i-r, F/f^Btr^iOX-yf-yj^'^ff^-^fe 
f^, Srjg^ittcfc-rsr^Xv^U-::!^^^^:^^^:^^ 

itwiK 2 0 SrK^* L , -e^om, F;f€cox y ^y^mmk 
mtyyx-x^^^T^ s.-tm^ft^'^xKmm2 ICO 
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[0 16 8] t.fz. r7Xv^«J--y:/$:ff^-?-C 
f^-'r^7)V<rm&M.^^^X'%^j:\^^^t,z\t. K 

[ 0 1 6 9 ] ta£-:>T . RJEM 2 1 «0|*lM®l:#*-f--l.ift 
«I12 0<^a**il'-'5:{m{fii'-^i->{5i:i? 'J--y^^mK 
^ia3i$T#-&cr)t\ RfEm2 1 ^mmi<zm.'>X'^^^j: 

-ri,x-x^y2?'':^a{i. ^wmm.(omm.ru-^tx{,zi5 
[ 0 1 7 0 ] m4 cr,mimm<7^ii a tc. m i commmm 

:W-UUii7)»iE*OA r ^rgsSD-f S i: . tta^2 0 ^Jz^ < 
[ 0 1 7 1 ] JilT. ^4 OjlS6?gS^Cet ^ . it®ll2 

[01721^1 <7)mMi. Rmm.2 1 coi^igpttsft-i* 

X</f-y^^yx (CHjNHz+Nj) O^i-JES.tfX.y^ 

X'h^. 

[0173] 112 <7)a^{i, KJS^2 1 Ol^a5t;^fife$ 

[ 0 1 7 4 ] fj$. Rjt5^2 1 (7)mmt>mn^y^x-7t 

^LX\*^?>(rnz1(iLX. ai y^yyum^iih^mi^^ 
xyN2 eii. T^X'?m^ti^'m<S.-:>y°yX'7l,z^ ►jx 

•y ^ tix^-^^mmtmLx^^t 

tiib. ArS:^jDLTtx-y^>'^qf14;!>«:^#<«;bix 
SCi:{i^V\ Ar{ix-y^>7'^ffit3ol-»TM 

[0 1 7 5] tj!-5T. Sg4c?)||#«gSltJ:Si:, x-y^ 

[017611^. m4<7)mmmmi^. :i^'y^y^^xi,z 

Ar^muLti-^. ArtZittX. He. Ne, Xe. 

K r x«R nm<r)^:^xim.mx-xtmi^^i:>-^xma 

LX mmcOi^^i)n% hix^ . 

[0 17 7] iJt, ll4iO|IMJF^®t:t5V^Tt±, (CH 
3NH2+N2 ) ^:^i<z^^:^^mahtzifi. ^Ox^z^L 

X. (Nj +H2 ) NHg (CH3NH2 + 

N2 + H2 ) (CH3NH2 + NH3 ) :^'xmcO^ 

[0 178] (mscomtmm) ar. :^m.mcom5co 
mtmmzg^^^mm<7)i.-y^>:^:irmiz':>\^x. ms 



[0179] ^5(7)mtmmizi^^^'m(OJ^yi'>^' 
i^. ^5(7^mimmit. ji y^yi//fx&.n(7)^mz-:> 

:iiy-)-y ^^X(7)^#l:iov ^X c^^tm-t h . 

[0180] X y^y^^;yx<7)a^tXS?P^^tc:*3tt 
S l^PaS^^cOc^Sfct CHaNHjtOi =xml : 

(1 00-x) m 1 

ms\i. *^<Ox-y^y^'tciD\,^-C. :j:.^y^y7'iix 

^llT'S)-oT. O2 ogSJnSi:, 1 8 0#^(Ox-y f-y 

4. ia8;i?-'i:«-*^-S.J; ot. xy^y^'-Xfxtc02 2:^ 
Jrr-Sfc. x-y^y:?^g|l$oi'9x.y^y^^^-bSrli 

[0181]I19 (a)-(d){i, WaMtcMtrPI 
-£7)B#P5fiftx -y ^ y jj^ bfc i: # iOGngiJcoKfr®?^^^^ 

[0 1 8 2 ] 119 ( a ) (4. OW^liW^iiXt-^i^^lSL^ 
MzTvX^\,z)^ Ox-y^yj/Srfir^o/>:^-^trjg^$ 
irSIHia59Ac7)BifflJg*^$:5^L. 129 (b) {4, O2 
x*»^>^$n^cr5Xvfc j: Ox-y^y^^$:fi==5:oAc 

^\m'^^i\.hm^9'&(mmmm:^^^x\^h. 

[0183] 09 (a) t-h'rttl-hl^o^Z^ CH3NH2 
*n 0 0 %Xh ^t. GflSP 9 AO!S^Mt4Jlx-^^°Jmfc^= 

5^^*^. Xvf-y:J^V-h(4'J>:^-rti>:;*c§<^V^. 

/vT. 09 (h) i}>(i.-i^^-h^oiz. O2 i)n0 0%X$3 

^k. x>yf-y^V-b{i::;^§vW. [agP9 BOKirffili 

df^^y^'j^tc^-s, 

[0 184]t^-?T, CHsNHjfcOa i:*^')ft-^$ixf^ 
X-y^y^/T^fX^fflV^^i;. l^:&£7)1ttt2:»1f^oii; 
3bi-C#l., i^vl. CH3NH2Jlt^02 <7)\^^-rtl^>(7)M-^ 

[0185] x.y^yi/;^Xtca5jD$^Xl.02 {4, 
•C'i>-eo!tt'l±^^Srtl.i7)-C'. x-y^yi/X^xt^fcttl. 
C H3 NH2XfXeom^SiJ^{±{5{3r8 0%J: 0 h^^^'^Z 
bt/^IS-tL^^. Z<7)Xdlz-tht. CHsNHz^Xti 
l,x>yf-y^#ttT^>-i.)ii7"-^N°?B^^fc. O2 :tfxcom 
jDtci O^f ^iLi.x -y ^y^P— h(7)[6l±i: c7)^^||trl«l 

[O186]09(c), (d) {4, CH3NH2;</'X{C 
O2 :^xi}^mu^ixX^^j:- y ^ y^ifxiy- h^^'^ix 
!tr^X~7tcJ; '0:i^ y^y9'^Viti:'itd%^<mmm. 
SrS^U. 09 (c) {4Xv^y^^;<fx4'O02 
ffl^fi^jlc^ ^^t^lcj^J^^ix^SlH^ 9 C coKfrffi?^H^2r^ 
i:>L. 09 ( d) {4x•y^y^?^;^r'X4'^^02 <OfiJ-^*iffi 
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[ 0 1 8 7 ] 119 ( c ) iZTjk-rX 0 O2 C7)fij^*iffl 
W6^tc:#v^%^tc{i. [H]^9 COBrWiJia'SifiJ^^^lc: 
ttz. 129 (d) tC^-Tidl:. Oj iOfiJ-^^iffl 

±timmzmmT^. 02 cr,mamt<:ir-^\'^t^i,zii 
m^(^mmtimmm^izjSr^ < >y ^ y ^-v- h coii 

[0189] t c \m<7>mxim<r)-^tfio . 2 

46. wn<^fymzmik^tLh^i^Afl'(^M.^^^^-ti>C0 

m^<^jm) izm^^tihmmm^mi:-th^ yi-y<r)m 
[0 19 0] ztiizMLx. m5(r>mmi^mizx^b. 

mLX:r.y-)-y:^\^-h<7^iS.T^m±'t^(OX\ RIE 

[0191] ^/c. a^-y^y^^/fxizma^ti^o 
2 {4. li7)|*lS®lcm§*I«,lt«ISSriS^$ 

[0192] (meer>mtmm &.r. ^siwomeo 
0(a). ( b ) ^mmL^ti^i^tm-t^ . 

[0193] ^ecOllSfiJgffitCffi^imJlCOX-yf-V^'' 
:fra{4. ai-/-f-y:f^yff:^kLX. p(^}]^T$.y:^'Xb^ 
m:ff^tTJU^y:^xtcoM-^)^'^^m^^. mM-^:^'x 
^^ii,^^$titzy^X^izX K)^mmi::i^'y^y^-t^ 

^\^mz-:>\\x\t. ^Knmmmhmkxhhii- 

:LZ.x\t. 3L^y^y-!^^:^.<r)4kmz^\\x<r>?^mm 

[0194] :ii-/^y'/f}X<rymiBafWmW&\,Zii» 

Sl^FaSJtOtTJgSfi CHaNHzrOz :Ar = x 

m 1 : ( 1 00-x) ml : 200m 1 

m 6 (^rnmm^Z i 1. 1 . X y f - y X t a r i^mM 

^ixx\^htzi^. ^A<nmmsmx'm.mLtzi^o\.z^ k 
(TimmimT—^-^mmzTt i. i: v^?si2c7)^mtcov% 



xtm-t^, 

[O195]01O (a) {4, x>y^yi^;^fX4«iOp<^ 

;u-rs y;^fxat/r/w^y;^'xcoMJ»4fc®t::t3{t-& 1^ 

^^/iOc^Sitt (m 1 ) Jtot OCH3NH2 : Ar = 3 
0ml :70ml cOt&'&i?)*— ;l'C7)BiBSEMi?K^^ 

[0 1 96] laiO (a) *^'J>3i-*»l><J:dtC, x-yf-y 
A r C7)m-^S«J-^** 7 0 %X'h 1. t t6);b ^> 

tz. 01(b) tmi 0 (a) t<r)iPijti}^i^m^hXd 

tC. CHsNHjtAr^ng-^^ixTV^^Ill 0 ( a ) CD 
:^tC{4. CHsNU2<^^Xh^mi (b)tfOJl-^tJt 

X. CHsNHitArSrfft^-rSi:, DflgffOJliT^-vtJ^ 

[0 197] mo (b) {4. CH3NH2t;Ar*iil^ 
$ixT ^r* X >y f-y ^'';i4rx Srffl v>3t%^<?5x >y ^y 

[ 0 1 9 8 ] m 1 <7^mmBm.izii\,^x . mzmmi^tzx 

9tc, CH3NH2$r±f*:i:t--i>x-/^yj?'^x*^4>^ 
H, (x=U 2. 3) $-i^^i:-ri>if»M*«5B)£$ 
[0 199] t:ibifi. x-y^y^^xlcArSr^rf- 

-s,i:. Ar>f5j-y3 itcio. mm<7)mm\.zm&^ti.x 

^^hvmms 2*-'xM° y u yi?'$ixT. i!SctH!i^!i«3 3 
*^3¥^?i5{±'$ix-s.. iitai!|?g«3 3{4iy]aioMafc#«L 

lHIgP<^MfficOX-y^y^rS:«]$iJ-r-i.il«gS:1#o®H 
^WSk3At^j:h(r>X'. Ar*^'^Jn$ixTv^=5rv^^lc 

[0200] tofct. M®«feMll3 4t^;tAr-f;t 
y3 1 tJ:->TX>'N-y^Uy^^§ix«>**. XJ^y^^)y 

yizj: 'owmm^tt^^mtm^iomrnxit^mizMr/ 
nm-th. w^(Dmmimm<^m.mizitK.x 
-i yi-yip^m^tihmmtimibxm^'^fzib. m^co^m 

Mffifii^^ 3 4 ^ I. m^<7y)jifiiz^ \ ^tznb , msmm 

[0201] l^LhiftBB \^tzX a tc. x«y ^y^^^xic^ 
[0202] t^oT. m6iO||Jfiff^®t:J;-l.t. x yf- 

iz-th^ifih^Oz \m<7^mm^mrr-^w^i,z 
-r?. A r m^-^^ixx\.-^htz}f^. •rvx-?<r>uw&.i3^ 

{4. 02 <7^m\iM.<,i^2o%vxTx-hi>^tm'tt,L 

[ 0 2 0 3 ] i^i. vx±.<mmi,i. y^5<omsimm^zi>i,'t 
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[0 2 04] tfz. ^e<r>^mmm!l,i. J^-y^>y:ffX 
tX. He. Ne. Xe. K rXiiRn $-m*fe-CX(iffl 

ix^. HeT-{il|2<^S&lft3&*#^>*xSIV'»S*{4. He*J 

[0 2 0 5] t.fz. w.(><r>m.msm.i,zii\.^x\i.. cHg 

NH2;iirxic:#;i5rxS:aSiraL3t**. Z.tlf.zftx.X . (C 
H3NH2+N2 ) XfX. (Nj +H2 ) NH3 
X, (CHgNHz + Na ) (CH3NH2 + 

N H3 ) :f}xm<7)'^mmriX. -y -f- yyti^m^j::^:^ IC# 

[0 2 0 6] ifc, CH3NH2t7)1t'ffi^f&»t'#l>mK 
<7>mMX'C H3 N H2 *^S-&$itT V 0 iCtJV 

mmmx-mm LtzmAmhtt^ . 

[020 7] tf^. m-^ecO^JSJ^^tfel^Tfi. 

^Ji-tf-^V^yWr (Dimethylamine : (CH3)2N 
H) , V^):!<i~)VTiy (Trimethylamine : (CH3) 
3N) Xtix^;wr 5 >- (C2H5NH2 ) $:m?4TX(i 

0 p< f-;UT 5 y^lt/xf-;UT 5 l nz:&x/ 2 5'C 

-6. sr. +7. 4'C, +2. g-caV+l 
6. 6X;Tfc?.. 

[02 08] ifc. x y^v-i/^xt LTJi, ;<^;P-T 
5y^±)«^i:-r-i>;&';^t:'(t;cT. :7-Dtf;Ur5y (Pr 
opylamine :C3H7NH2 ) SrJE^^fcf S;<fX^fflV> 
SJlfcfC?'-!.. TO hVPT 5 y iO^,«^f {4 4 8. 5 °CT' 

tB-r;^:*^lc{4 . t5 J; 5 0 'CJiLhlc#2a L^fttitf =5: 4> 

[ 0 2 0 9 ] 3lftiO||ffl6^Si*r (Jn^il^j^) T 
|i)«<7)x -y ^ V ^'#tt3!)it# ^5^1-1. i: LT iitJlTcO 



Acetonitrile (C2H3N : l^tCfctt-S^^ : 8 
1. 8'C) , 

Acrylonitrile (C3H3N : 1 ^t*5ft^^.^ : 7 
8. 5'C) Xti, 

Propionitrile (C3H6N : l%mziH'ti>mA: 9 

7 . 1 "C ) 3&^#tf i^ti . -JT 5 y^cofi'x tLXht. 
1,2-Eiiianediamine (CjHgN : l^&ZHnhWi 

: 117. 2X:) f}mfhit. 
^M^^*4fflljUi#tfXfxi:LT{4. C4H5N, 

H7N. C4H11N . c^uT^m/c^u^Nm^mff^ 

nS. l^iZtoifi>mAiZ-:>\^Xl±. CiHnN 
l±7 0'CaTX'h^i}f. ^(7m<^'{t^ti. iiX^lO 

[ 0 2 1 0 ] t:^^, mm<^it'^i^Mi,z. ni>\^t lx^ 
^i,zjR 'oiU'^^t^i'Z^'^fi^Tiyt mmcox. -y ^y^' 
^i:^x'^^-{t-^mtLx. i^Ty^m7i< (MW 

(Hydrocyanic acid : HCN) i)^miif ^tl^iK 

i^Tyi\:^mAiiiAmzt^x&mx'h^fzisbis^t u< 
[0211] i^xtmnttz^ o i!^'5:< t Lmm. 7j< 

;^^;l^T5y. v;<^;l'r5y. h«J;<f-;UT5 
x^;UT5>'X{4rat';l'TS>'T'S)€.. 
[02121 *!^:. r7Xvx.y^>'Xt3i56ffl-r-l);^f;^. 

{4. m^m\,z-r^X'^(nmmj^'x\m^w.zm\:.x 

*jii'5rt(73SrM^{4'J:v^, iJt, ;SiaSco:r^x-<'^a 
L/::W»i^-^¥tT¥^il«, E c Rr^X-^^aigo 

J: 3 Mz-mmwm^^jir'yx-^^wkmj^-th^. m 
mzim-t^^^-^^- (x;t.;i^df-) tciij, 

[0213] ^7^^. ^l~l|6C0^J|?^.^ti3V^-r{4, 

3i-y^yy:/!fx^N\^DmMy^x-7mmizmmLxn 

^ixfzmm^m^^x^(D^W:^tmLx^fztiK mico 
mmmizi^h^mm(D:ii-/^yi^iomii. ^^nw-UK 

JiBtt-f^y:i: y^>^^S. -yr::6-^^L<(42 
•7:?^^->a>' • x^yxyxb • Rjei4-<5j->'x-y^y^ 

mm. mm^^mryx-^mm. ryy-i-m^mryx 

[0214] (^7<:0^S«g®) lilT. ^^m<0^7(7) 

mm&mizm^^m^mmcommijm (.i^yy^uy-?'^ 
ym) iZ'o\,^x. mil (a) ~ (d) mfmi2 

[02151 *-r. mi ( a ) iz^-tjn o iz. imi^ 
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mm 1 i<7)±t. mi(^^^uT^:?fvmi 1 2, mm 
[0 2 16] m^<^vv^yy ^im^m^'^x. 

mil (c) IC^-TiotC. v-'J^^^l^-ft^l 1 6±lC 

1 16izMLXl^i^:^h^-^:S'-yi 1 7Sr-7X^i: LT 

mi (d)t^^J:3tc. S^Uny^-fliJKl 1 6*»^> 
^l>'7X^'>'N'^'-y 1 1 6ASr?g^-r-S.. r^X^x y 

[ 0 2 1 7 ] <ji:i:, ^i-meconjfejgHitp]^. ^ 

■^mj^l 1 5l,znLX. 1 7S.t/'-7 

X:;'^N*:i'— y 1 1 6A$:-7X^i: LT^'^XVX-y^y- 
^^2:^f=S:-5T. 012 { a ) tc^-f J; ^ t^. WtSBS 1 1 

[02 18] <ii:(c. mu\\s<r>nwMf'^7.i^f'^9- 

V\ 1 6A<7)±ffl$-:^S^L/c1t. lai 2 (b) l^S^-TJ: 
otc, x/N°-y^StcJ:0. DflgSl ISiOSW^TiNX 

mm-^, z<D^. mi^m6<7)mmmmizi^i>:!^'y 

i-yi^i^^^-^xm^l 18^mfS.Lfzfzl^. MSPl 1 

8 C7)ajr®{±)i7^-v N'J^^^CC^ -9 T V £7)T\ IS 3 C7)M' 'J 

T;^r5';pJIl 1 9ti5tt-l>. vX^'^n°:?'->' l l 6 At 
:g^l 1 5fcc7)i^#jfi^ (^X^'-'N-^'-^'l 1 6A 
cOiSTcOgp^) 1 2 OJtt/DflgP 1 1 ScoicgP 12 1 tcl4 

^MSB mwLm) t^x'^^-mizmmLx^^h. 
[ 0 2 1 9 ] <?:t:. ^t^mmmxii^ -y ^mt:m^^x . 
mi 2 ( c ) tsri-i a t^. EQgp 1 1 1 8<7)nmzmm 

ttl^i 2 2^S46Ji^fi^*. 'fb^MW^ffit^J: 0 . 31 
«1±lil 2 2H*3{tSiy]S51 1 80WW-^aiLTV^^ 

gp^S:i^^i> t , la 1 2 ( d ) m^-r J; o iz. mmr 

9^XliWMl 2 33&*t#^,iil., f^7crmmB 

m^mmL^€^j:'ox. mmyy^xmrn^^izm 

[0220] ^7<0*J«Jg®iCJ:Sfc. GflSiSl 8«0iT® 
A*mr->'^J»ttt:^:l>^v:»^> IS3<o>'N*UTp<^';i'Ji 1 l 
9*^-«lCji«!tTV^-S.<7)-C-. ^mtt^l 2 2A^%-tC 



[ 0 2 2 1 ] jsj, ii7<^iissj^^tiov^T{4> 

1 2 2 i: LXii. Mtlf. P o 1 y S i WH, A 1 
Cum. CuM. AsM. AuJlX{4PtM#SrfflV^-& 

[0 2 22] i^^, m\<r>^'^^}T:^^iVmi 1 2RtX^ 
20v<Ur^i5';Hl 14i:tT{4, #«1tMl 1 3t 

h^tifiX'^h. 

[0 2 23] ^tz. lg2(0^N'ur^^';i^® 1 I4tcft;t 

l^. ^<7)iS-&fc{±, [Hg|518S:?^lS-r-&^MXv^>' 
i^cof^l;. S isN^Jgtcm-'Sx-y^yjP^XgSrtniitti 

[0 2 24] if^. ^7<0||)SF£?^S6ti3V^T{4. "^X^ 
vN-^-yi 1 eA^xUnygt^fcMtciiiOJe^L^*^ 

[0225] ^/i, -(b^<«IM?9f)eStC i O^mttMl 2 
2Sr^-r.S^fc-<'Xi?>'N'^'->'l 1 bAhW^-thi% 
^t:{4. ^Xi^^N'rJ'-i^l 16AS-. immMifi±^\^ 

[0226] (HSO^JfeJg® ) OT. *?|BHi0m8<^ 

ym) f,zr>\,^x . mi 3 ( a ) ~ ( d ) mfm 1 4 

( a ) - ( c ) ^#ML=^«r*i<^IJiBJ-^-S. 

[0227] *-r> la 1 3 ( a ) tl^^-f i o ^{^fls 

a^tg 1 3 1 <^±lc. W. I <7)A>J T;'< 1 3 2 . #m 
ISMl 3 3St/'^2<7)>''<'JTP<:5'/^«l 34cO«lill*^ 
(^^r-STiii^^J^^t^^cm. MTaiei^«o±lc. SI 

1 3 5 , IS Koi^ u n yS!-fbi^A-'i.^r *)mmi 
mm.mmn^im-r^micr>'?x^^'^^-yi 35 a. 

H 2 c7):t1iSM 1 3 8ai/ll 2 CO U n >'K-(tjll 3 9 

[0228] mz. mi 3 ( b ) tc^^-r J: 0 tc. m2co 

■t^iy-yxh^'<:^-y I Ao^m^ttzm. m2cr,yo 
3 y®?-fl:JP 1 3 9 tC« LT l^i^'X 1 4 0 Sr-x' 

X:?i:L-rxy^yi/$:fi=^-:>-C. 013 (c) l^S^-f 
idt. S2coi^DnyM'fl:Kl 3 9;6»io55r^l|2<^v 
X^ys-^'-y 1 3 9 A SrffM-ri. , 

[0229] mz. m2co^mm 1 3 a&t/m i c^wa 

Ml3 5tC*ttT. Sll~ll6«7)SISfeJg®i:|Hiai. St 

m. 7KSS.t/M«^^tf-fb-^!l%*>^'5r-SJ&'x^±^^t 
•r X .y ^ y i?^;{fX A- /i>^$n3tr 7 SrffiV ^Tx 
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•y^>^$:ff=5r-:>-C. 013 (d) IZ^-tXolZ. m2 
^mmi35{,zW.l<^'?:^'!'f^-9-yi 3 6ASrlE^-r 

^:it\.zx^mmiiA2^:m^'th. ^i7)x.y^>'^^ 

[ 0 2 3 0 ] 1^ 1 ^mecommmmt mm<^:r. y^yy 
srff^oTsm 1 4 2&?/iei^« 1 4 1 ^mm-^tz 
if), mm. 1 4 2 ai^iKt^ 1 4 1 ^?DBIT®{±^^l7^->'^•?g 

[023 13 t^^x\ mK^^mmi ss^zmlxj:- 
■y-f-yi^ifi'^^hti.x\>^^mz. mmm^x-^x^ tKc^ 

•Ci'>^miovxiP'y\°^'-y 1 3 6 Aco±ffi&t/^PgB 

(T^MMizimmti^m^^tih tmz. mmii 4 2i><m 

^y^^**^f^r^?ttTV^-&ISt. mmil 4 2<:0M®JtLf 
l/izX OISl<50-7X^'yN-^->'l 3 6A<?)MPgP*^Jfc»c 

[0 2 3 2] ^i^TLl 4 2iOJRHtcSiaiL-CV>^ 

II 2 iOV N' U ^ 1 3 4 <7)±t:tEW § tlT Ui> ■> 
JtWMti, ^2<0^'i>JT^:^fVmi 3 4AM5^•>'X>'^"•y 

^ u yf^^tih9mt:mji:Ximm-t^ . 

[0 2 3 3] ^:tL'?>2O03S^tCj:-5-C. ll3<^(g!*0S 
lzii\-^xmmt^j:'ytzi^y'yy^comM2 4 3 m21 

( c ) am^^tt^^^^. 

[0234] ixiz. mmii 4 2Rimmmi 4 1 c^i^ 

f^. iai4 (a) iZ^i-^oiZ. X^N'-y^aXJiCVD 
mzJ: D . «M?L 1 4 2&t^ieil£« 1 4 1 OMffitCT i 
NX{4TaN^*»4>'3r'S.m30>'N'';r;^ 14 3f- 

^<?^BK-r5 . z<o^^. mmi 1 4 2mMmm 1 4 
jvmi4 3izi±^m^ mmm) ifix^-r-mizmmL 

[0235] mz. 014 ( b ) l,Znkir^ o iz. -fb^ 

«ftx{4^ -y^m^m^'^x . mmi 1 4 2Rx/m.mm 1 
4 1 c7)rtg|5t2#«i±M 14 4 i:imbjLA.mk. it^wm 
mmmizx 0 . mwim 144 tcfctti-Si^s 1 4 1 co 
nm^zmtiitx^^^^-i^t:m^^^ b . mmm^. 1 4 4 
*»<^^i.^i^r5 1 4 4 A&t/±®ffiii 1 4 4 B*J# 

[0236] ^8(7)mmmmi,zxht. Sfmi42s. 

U^SI$?il4 l<7)lSfH*W-^NWT'S>S^^tf). ^3 

r^t5';uii 1 4 3*i-«taig!-ri.oT\ mmit 

M 1 4 47t)^'*^-lcaA63iiil, ^iT55:gEM7-5^' 14 4 

Am±Mmii4 4Bt:mm-th:iti/^x'^h. t 

tz. mmil 4 2<r>mmz9 5'>y^^OBS*^Jgfi5c$:fl 
^\.^tzib. jfMr^:J''14 4Ai:TSiEi^i:<55SfiSt>^ 



[0237] t^goT, m8co^?g«t2i: l> . flMtt 

[02383 i^. ms<rmim'mzii\^xM. Tmtm 
^mm-hmwmi 33m/±mmM^mm-hm% 

ttMl4 4i:L-C{4, mt.\t. P o 1 y S i JK, WJl. 
AlCuM. CuM. AgM. Au)lX{4P tM^Srffl 

[0 2 39] t/c. 'mi<^f'^^)T?i^lVmi 3 2, ^2 
U T^9)Vmi34 at/m 3 iOv* U ^)Vmi4 

3 LTti, mmim: 1 3 3 at^^mtt^ 1 4 4 tii-^ 
-thum^mm-tiiisx < . mx{±'t i isi: t i ^mt 

[0240 ] ttl. f^2cr>y<^JTM'$'}Umi 34l,zitz. 

X. Si 3hSijm<7)tmmi:^^'JTmtLxm\^xi:>x 
\K zcom-^izit. mmjii4 2imm-^^mj^-y 
^y:^(^miz. s isN^mi,zm-i>:i^-/'j-yyxm^ta 

[0241] tti. macrimmmiztiuxii. mi<^ 

-7X9n9 — y\3SAmfW>2(r>'77.9f^d^—y\ 3 

9 A^'^^)'aym(mzi.y)m^\^tz'bK ^fO,z^7L 
S i C : H^trfflv^-S.C:i:*^'»*H.\ 

[ 0 2 4 2 ] 4^^, ^^mmmmzii o^mitM 1 4 

4^^'thmz%2(r>'^7.-7f^9-y\3 9Atl^* 
IS2CD-7X^yN-^'-yi 39 ASr, itl^ 

mut^-^ym-b-htsihmm&my. 

[0243] {^9<nmmm.) tJlT, *^BJom90 

HIH?^® -1. -^x y N-rJ' - yammj'^ ( ;>< - 

i/^rii^ro-lrX ) Jc:oV%T .015(a>~>'(d)Sr# 

[0244] 015 ( a ) tC^^J; d tC, 

«M 1 5 1 ±tcWiyp, 15 2 L/cf^. 1 

5 2±i,zm>'0)\^itm 1 5 3-^mm'h. 

[0245] <5s:lc, 015 ( b ) \,Z7r<tX o tc, If^i^y 

-7X^ 1 54S:^t-C^3Btl BSi^M-th^t^zX 
0 . MJ^y /HUM 15 3 15 6 

[0246] <^^:t^. 015 ( c ) ic^f J: ^ tc, SMiS 
]SSr±#$-ti:;t^m-C% Isfev-UMtii 1 5 3<0^ffitc^ 
ftc^^cTJi^U/HLlPJl Sl^m^LX. SStv-UMtei 5 
Sco^^^^SJi (^®® 1 5 6tm«0gp^) ^jltKe^tci^ 
»J;Wki-r-SC:i:tcJ:0. i^UyWhiil 5 8SrJgJi£-ri>. 



(> l> 
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[0 24 7] j^. imnm^i^'jMtti><th^i,z. ^ 
< . 15 2 (r)mmzm.mizi^'jjHm isa^m 

[0 24 8] iJ^rlC. i&^agl 5 2tC:^fC. i^u/Hte 

1 5 8S:^x^fc LT. mi'-^ecr,mtmm±mm. 

3i^yi-y^^i:'^^'>x. mis (d) iz^^xdiz. * 
mmi 5 2**^52r-S>^1SlR^N*^'->'l 5 2AS:m-r 

[0249] m9<0»S©e®twj:Si:. ^TlSIll 5 21= 

2Km%t^iXh<DX\ ^wmwL \ 5 1 to±tcj^^$n 
[02 5 01 ^fz. m9commmmizx^k. xyf-y 

RIE Lag^/jN§<t- I.C:i:*«T'#l>. 

[ 0 2 5 1 ] i^. m9cr,mmmmf>zii\'^xii. ^mim 

[02 5 2] 

[^BHco^mi 1^ 1 <o:t«IMcox y ^^^:&ffitc i h 

t . ^imizm-T-^-<m^<^m^^:m^x^ ?,ti^^z, 

[ 0 2 5 3 ] lg 2 <0W«faKox -y J; 4 . 

^mmizm^^ti^m^(^mm^mm^zmr—^mmz 
x't&k^iz. ^mm(0[^mmizm^^ix^fmm^i& 

[ 0 2 5 4 ] IS 3 co^lSMox «y ^ vj/^rftic J: 1. 1 . 
x-y^y:5'V-h^l*l±§-lJr^*>%. Wm^lcj^fi^^ix 

[ 0 2 5 5 ] m 1 (o^^^i^m<omMij-mzx ht.m 
mzmm.ii.m^mmi,zmi!bji:tizti}ix^&tiib. ^ 

c: bi)^xt- i>tmz. \m(^m^-y<m^^(^Mmimm 



•ti>ztt<-simiz^j:^, 

[0256] m2<^^mimmco^ijmizj:^ t . m 

mzmm^mimmizmi^2,ts^ti^^x'^^yzib. 
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